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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce the subject 
compound without forming metals salts as a by-product 
by protecting phenolic hydroxy! group of a cresol with a 
protective group and carrying out an oxidizing reaction 
of the protected cresol with oxygen in the presence of 
an imide compound. 

SOLUTION: A methyl group-containing aromatic 
compound in which phenolic hydroxyl group is protected 
by a protective group (e.g. o-, m- or p-cresol, 
methylnaphthol, xylenol, dimethylnaphthol, 
dihydroxytoluene or dihydroxyxylene) is brought into 
contact with oxygen in the presence of an imide 
compound represented by the formula [R1 and R2 are 
each H, a halogen, an alkyi, an aryl, a cycloalkyi, etc., and 
R1 and R2 may be combined with each other to form a 
double bond or a ring; X is oxygen or hydroxyl; (n) is 1 to 
3] (an alicyclic polyvalent caboxylic acid anhydride such 
as N-hydroxyphthalimide is cited as an especially 
preferred one) at 0 to 300° C, preferably 30 to 250° C 
for 30 min to 48 hr to thereby afford the objective compound. 
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[0 0 0 3] 

a, b FP+>-J«RlX/^;P*4#-ri>^tKtt^l:^ 

mmx^^ifm^fm-t^z.t\zh^. 

[0 0 0 4] 

[iSS^iS?^T§/rfe©^g] *feBM^tt> RuE@W 

7x7 t F D ^^v;!.^^^^*^^'! UT. -i 5 
30 F-fb^tl©#CET. S«^liStSC*T^i:. t^y'-^ 
mmm'^i^^'i^&X^^^t^^iiitcL. :^mM^ 

«#;romjfi:;^ffiii. 7xy-;i/ftt Fo4^vji/S/0t~-Ra 

i D nT 5 / ^jvm^mmmt'^^ 

-its (1) 
[0 0 0 5] 
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0 
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(j^ff, r' ro^'r' It. m -ximn-ox. 

An-y>IiT, 7Jk+;i/S- 7U-;H. >'i7D7 

ji/4^;i/S. bFo^i/ji/X, 7;ua4^->a. ^jii^/K^^v- 

jl/S. 7;l/n4^->*jV7j^-jl/*, 7->jVSS:*L> r' 

mR' \tm-^\zm^Lxr.m.m^. xmmfiF-ynt 

50 #^SKttfflS^ffML.Tfcil/\ XttSSE^Xlit: 
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[0 0 0 6] mmummzit. m^ii. Cz-. jgteftT 

7vj«^KIIT^5„ *HJ?il*Ttt. ry 10 

[0 0 0 7] 
[§gig®*MfflJ^l] 

•Dffl 7 X y - 1 F n ~>J1/S<f: . 'ptx <thlO(D 

-Jk p-i7l/7'-;k 5-;<5"jV-a— t7F";k 

6 i3 -^7 h-MiE<D^J-)Vi-7 F-Jk 20 

3- + vky-Jk 2, 4- + i>ky-jk 2, 5- + 
2, 6-+->ky-jk 3, 4-+>-ky 
-Jk 3, 5-4^>ky-Jk v^y?JF-Q;-:f7 F- 
Jk -:^y?JI/-^-±7F-jF!5:£') . <tE®tFn+ 

->J^s^tTs^#Kttft^!fe mm. 2, s-vt 

Fn:^->FJL'X>. 2, 4->>t Fn4^v'FJl/X>. 
2, 5-i/t Fn4^->Fjl/X>, 3, 4->'hFn^-> 
FJFX>. 3, 5->^hFn4^v-FJl/X>, 6, 7-v 
t FD4^->-2-y?JFt7i7k>/'j:i:") , SSc<Z)tF 30 

H\ 4, 6 -vh Fn^>'-m-=^^->k>, 2, 6->? 

[0 0 0 8] ^^Ktt^b^m 

ntVk 7*^Jk ^>5'jk A^^xji.Sfj^^'ffljiM^c 

xF+v. ^n^^c^i/. 7F+->S/^i:®C,-s 7)V^ 

yF+v*JF#xjk xF^^v*jF#xjk 
:f D ;p#x;k y'V^ jF#x jva/S: ^'0 c 

v7y*, xFD»/j;^'?5WftLTViTfcJ;V^o 

E) . c-a 7)v^)vmtmmm'c^^ mmt. 
mmmt^^ (mm. 2-75/-4-t+->FjF so 
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[0 0 0 9] :^mmm. mmmt^mmm 

J 1 F n v)\mmm^m. t > mm.{t 

mm. t-y'^)vm. y^u7)v^m (.mm. y 
'7u^^y)vmfiE) . 7'j-j« mm. 2,4- 
vxFP7xxjps^j:^~) > 77J^+J^* (.mm. ^ 

>>';H. 2, &-y^UUKyy)V^. 

yy)V^. 2--vu^yi/)vm. 4-vyg"jF*jkt 
^i';i/^>>'jH, F'J7xx;^>c5^;^S/i^) , xF 
^t:Fat'7Xjl/S. 7->JPS. 7;Fa4^v:^jl'#xjV 
S t-yF^^v^JV^xjl-S/ii:') . 77;^- 

^m^yt!)Vf^x)vm imm. ^^.y^m^y-^jv 

/}^x;H. 2 -7'n^^>vJF:t^v*Jl-#x;FS7^j: 

if) . i/7)v^)vt-7.7-< {mm. vy 

^Jl-^7,7^ /5":t-rjH?'j;a . v7U-JF*X7^' 
y5":t^J« v7xXjl/4^X7^'y^:ti'Jl' 
li^tc!:) UEm\1hm. »$UV^#ll»tH. 7-> 
jl/^/'j^^'i^jS^Stli.o iu!37v;FSCtt, mMi. 7-fe 
^jk ^nt°:tXjk 7'5=-'JJk ^V7'-3^'Jjk nV^ 

jk i'yytkUJl/, tv^'ni'jFX?5;^®C!-e flgteS7 

[0 0 10] 7y)vmzii^\iYu^y)v^(Dumt. 
mm(DMi. mm. mm.m\^^mt. 7yMmt 

\z\t. mm. mm. •^ti}itym. n-m -ivm 
m. ^nm.. t:vtu>^&i:'0c.-i 

mm. m^.i^m mim. 
, m)\u'fy{m m\m. mt7^^)v. 1 

£7°nk°:txjk Mty'^'))Vfimm&i\:mi.E) ] 

<?j>^io-&Tffli/^Tfcii/i. 7yMm(Dmmu. m%. 

M. 7xy"jk|4t FD+vj«l<@=ifcOW^SStt 
■fb^tl 1 tJFCMLT 1 "^MXh m\m. 1-10 0 

[0011] mm^mx^m.\t^m(Dm\YA 
^WM (.mm. %mfV')'Oh^^m.-fi'}'OKti.E) 

[0 0 12] iilB-f 5 Fft^tlC«> (1) 
[0 0 13] 

[fb3] 



BfilB-)iSS; (1) t*5t/iT, imXR' SCXr' (0^)^) 

snso 7ji/^j«tH, fixs; ^^ik xg^ji.. :/ 

Dh°jk 'fV7°nb-Jk 7*5=-jk -fV7'?Jk s-7> 
Jk t-^^'jk '^>5'jk 'N^l^vjl/S/SfJfCCH. 7 

»^b<iiCH 7J^+j^S- *iccm 7 

^7?Jl/S/ti^'*5tin. vi7n7jl^^;i/St'li, ->i7 2 
□ '^>^Jk v^^'^+->Jk x^n:t^^jl/S^J:<!:/!)S 
ttm. 7;l/34^->X(rtt. ^Jxtt\ ;<h+->. Xh 
^'y. 7°D#:^v. -fVy^D^^+v-, 7>=^^>'. •1'V7* 
h^'y. t-7'h^y. O^m^y. ^^y)Vt^ 
i/»&i:'®Ci-i. 7jl/n+vS. $f£t<ttCH 7J1. 
ifftCi-4 7;i/3 4^v-»50^-&£n5o 7jVn 

xh^ytJ)Vt^=-)V. -fnt^^y-tjjVt^-JV. -iV-fu^ 
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4^+v*;V3l^x;k 7*h+->A;p=i^:tJk ^V7'h+i/ 

7Jl-:3+v-*jV:^^xjH, ffSU<ttCH 7jVn^p 

7-t5'Jk :/nb°:txjk 7>U;k i'V7'-5"'JJk /t 
kU;k i"yn>ijjk tf/tn-fjVS&^'WCH 7i/ 

[0 0 14] WfBtftSR' S^'R' !i. Ri-XfWi 
oTl^TfeilV Stiia-^^ (1) t43l^T> R 

SftttXH#^#«tt?ltt 5 ~ 1 2 MS, If 1 6 ~ 1 0 

i:«BmS^#tTViT*)J;v^vi'n7Jl/*m vi' 
n A^^-fe if col^a^ W L T V^T t) V i' n 7 

s&i:') > "^yiym. ■t75'k>m^"®sMS^t 

[0 0 15] ffSbVW 5 Hft-^tltS, TIB^ (1 

a) ~ (If) T^$n§ft^w^sn-5o 

[0 0 16] 
[ft 4] 
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R ~R (i, ^-XliMi^JoT. 7K*liT, 
vJl-S, 7Jl':3=l-i/:^;jl/5j^-jH, 7i^Jl/S, "hn 

s, >^7y»> 75 7*, ADy>ii^^.i^-ro r' , 

r' 43j;yn«MIBir|Hli;) 

bmr' ~r' c:fei/iT, 7;i/+;i/*, 7Ji/3+v 

7JV:34^v*;i'#-;i'S- 7vJUS, AD^^IiT 
[0 0 17] H^Sr' ~r' tt. ^ 50 



(If) 

*S:i~4gjS(/)7JV4^Jva, xha 
;Nny>|g^T$>-5«'&-()5'#v^ WK-lsa; (1) 

ntt, it*. l~3ga, ff£b<lllXa2T^So 

-ssa; (1) Ta$n-5ft^fitt^ftMjS(;:4ov^T-a 

[0 0 18] ff$LVW5 Ffb^!»i:bTte, 
tl (#iJx.H\ N-t Fn^vn/NyK-YS N-tF 



■i 5 Hft^ti (1^J;ta\ N - 1 F n^^v^^-^t b H n 7 

xh7Ail/4^>S'f 5 F. N-t Hn4^->75'Jl/^-f 5 
F, N-h Fn+~>xh77*n^737j|.K'f 5 H. N- 
h FD^^->xh7:^nn7^jl/K-f 5 F> N-tFn:^ 
vA-^h^-rSF. N-t Fn + ->/W 

N-t FD^vFU^U-y FK-fS F. N, N' - 
i^t FDdp>Hn^U-> FK-f 5 F. N, N' -i^hF 
n=S-->^7^l^>xF7*JF#>K-f 5 Hft^') /ii:*^" 
miifi^o ::neffl-f 5 Flb^tiHSv^Kftfg?:*'L. 

Tt/^?)„ #ic^!fSLvw5 Fib^tit'H. mmm^»tj 

N- 1 F n:^^ix7^j«'f 5 F^ti:'5!)^~-a Sn-So 
[0 0 19] iuIBi' 5 Ffk-^tltt. tMffl®-f 5 H^tR 

-iSS (1) T«^nSl'5 Fft^tli:ii«tTPfi)c 

[0 0 2 0] mmTi^m(D ji» thru. mxn. m 

AY(D^. y>^>L&, •feiJ'i^ACe, ij-VU-^AS 
m&^®7>^/'f F^», Ti^^^y-T FAc7i<H©7 
J'^y-f Ftc*) , (5"37>Ti> vJFn-"^ 

AZr, A7:i'>AH f , 5K7C* (yti'v'^A 
V, -:t7"Nb, ^>5'jFTa7'i;^") , 6 K^* {^U 

7C* (-7>;y>Mn, xi7:r^f-'j7ATc. ly-i^ARe 
t^E) . (»Fe. JFxn^ARu, :tX5^ 

AOs) . 9J^7C* (nAVFFCo, Dv-i'ARh. -f 
'J>"^A I r^j;^) , 1 QJ^TC* (:::7^rjFN i > Ay 
i^^7APd, e#P t/^j:i') , 1 IKtc* (iBCu, ffi 

Ag, ±Auti^) ts-mmfiti^. 
[0 0 2 1 ] mt^^^mmmi^t^Timzii. 

#)1®7C* mA.\t. C etiEcDyy^ }^7im> 7 

V, NhtlE^omTlB. Cr, Mo, W 
riE<D6M7t^s Mn> Tc, R e /j;^® 7 Rtc*, F 
e, RuTi^'OSi^Tic*. Co, RhtxE<D9M7iM. 
N iTii:"®! 0j^7C*> Cu&^®l IMtlM) . Bfl 

A«\ 0, +2, + 3, +4. + 5, +6tiEl:^oX 
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t«it, /\n^'>ft 

>, v:3^7>, rF74^7>&^) , JJ^^l mx\i. 
t-y^y. f^yMyUE(Dm{t^m. BFa , BCl 

s fj;^'®Any>'fi:ti, ^ly^xxf-jp ^j^'^? 

Ky5=-;F, /^'5K7x:iJF/j;i:") ;^ii;"^^W?>tiS. 

[0 0 2 3] imitm\Z\t. 1^Jx.H; Mn (OH) ■< . 
MnO (OH) -^z:nf.t^iJSt-5#R*Kfttl 
H\ Ti (OH) . tiEnim^t'f^y. V (OH) ! 

/ii:®*^fii/t^v'^Afci:^] fiEm^n^. mm 
mm. mit^^y mm tio: 
20 ii) , mityjv^-oi. mm. zro^ ;^ta , m 
itn-r^^yjA m\m. vo, v- o> , vo- > 
Oi TSif) , K^b^'nA mm. ci-ouE) . mit 

^'J7"x> mm. MoO, , Mos Os , Mo 

Oi , Hz Moo. tiE) . mit-^y^y mm. u 

m O, , MnOi fJiE) . Bim. Itlbn/tjFF (in 

m. coo, rxE) . mituzyoi.. mmt^EiM 
^n. mmm^rzmmi&ELx\i. mm. Mn 

Ah 04 , MnTiO: , LaMnOj , K2 Mn^ 
Oi , CaO-xMnO: (x = 0. 5, 1, 2, 3, 
30 5) , 7y^'ym& mm. Na, MnO. fi.EO)-? 

yioy(i)mi&. K2 MnOi fi.E0-^yi^y{n)m 
KMn04 rs.E(Dm7yjjymm . f-^ymiM. 

(mm. Kz T i 03 , Ki T i, O, &if) , >?JF 
3-^A^^ mm. ZrOi ;5;i:') , ntP^ 

Am& (mm. k-. vo, , v. o- , kvos 
r^E) . ^uhm^ (mm. ki cro, tiE) ue 

[0 0 2 4] =s«titbTH, mx\t. wWi^ (m^. 

40 mm-:in}vv. mmmtiE) . 7°Dt::t>^tg 

(mm. ^u\i^ym.7yiiy. ynHt^^nAVF 
vuE) . i-yf-ym& (mm. i-yy-ym-^y-n 
y. ■j-7y-ym-=in)]/VtiE) . xx7'j>^^ (mx. 
\i. x'rJ'jym^y^'y. xx7U >K3;t;FF, x 
^juymmtiE) . ^^-tyTymM (mm. ^:t-> 
jym-^yfjytiE) ^MfSf^ceti, nii, pd 

(#ijxtf, «^f3'>, 5'«i^;V3-^A, f^lli7n 

A, mw^y^y. fMn^vvF, 

50 E) ^^nk:,mim^mM'&. U >^^43j;W'^Kffi 



a^'ymtLxli. mxii, &m (^JxH T i c 
1 txEemt"^^ > ; z 1- c 1 . t^mmt~y)v:n=- 

C'iA ; V C 1 ! , V C h , V C 1 4 , VO C 1 . . V 
OC 1 3 tS-EcDmitm-yy^ ; C 1- C h- f£E(DMt 
i7nA;MoCh /ii:C0MbtU7'T> ; MnC 1. 
/5;^"®mv>*r> ; F e C h ; C o C 

1 J fii:0mn;Wh ; Mtni^^A ; ^--y^ 
Jl/ ; mt/'^y'J'yi^ ; ; C u C K C u C h 

ts. ao^mmti e) ^^n^ izmt^^y y im^mt 

m (f^JX-S, CuF> Cup! , CuBr. CuBr? 
^i; ^ © 7 7 jb* i:') /'i i: (D /^ n y >'ft t) 

m'sT i C m'sT i C h . mSt i C 1 
6 , m' MnCls . M'jMnCli . mSMhC 

Is , M'jMnci. (m' ftm 

[0 0 2 5] ig#:^ffMtSi3&^itTtt. OH (b 
Hd4^-» , ^V^'y. Xh4^-X ynTt^+v, 7*h^ 

«Any>lii^, CO, CN, Hi O (7 

a) . 4^X7^ > (#iJx.H\ h^)yx.=.)Vt^X74yti 
if® hU7U-Jl'4^X7-r » /i^'fflU Mb^t), NH 
3 (7>5» . NO, NOj (Xhn) , NOs (X 
h^h) - Xf-yy-y7iy. vX5"l/>hiJ75>, 
f U i> >, 7 X ^ > h n ij >/i i:'® g^^W^b^fJ/'j; E 

OH, 7Jl/n+va, 7->jl/ 
7j^34^^/;^JJ^4^x;^S, 7-fe^J^7^rh^h, /N 
ny>gT, CO, CN, H2 O (73) , hU7xX 
jV:^^X7-<>/ii:"®U>"fb^tl4=. NHs , NO2 , N 

os ^t^xmt^it^m^^tn^. 
[0 0 2 6] ffsui^igfrctt, mmL\,m^±m 

mzm^io^rmmf&t^:iEf)^x^. 7 

■fe^;P7-feh>lgm (f^J^tf, -feU^A7-fe^;l'7-feh 
:^-h. ^^>7-fe^;i/7-t hf-h, Kft5"^>7-fe^jl/ 
7-feh:f h, i/;l/3X^A7-fe5"Jl-7-t hth, /t:^>5 
C7A7-tr^il-7-thth, llL/t-f>?'i'A7-tg^jl^7-fe 
hth, i7DA7-fe5";i'7-fehi-h, *U7*x>7-fe5" 
;V7-fehth, v>^'>7-fe^Jl'7-trh^h, ^7-tr5^ 
;i/7-feh^h, 3;tjkh7-tr^;l'7-feh-^-h, ;i/xx>^ 
A7-fe9';i/7-feh-;f-h, iB7-fc9'JV7-fe h:j- hT^a , 
* JV#xjl/m^tl/i EX'$>o XhX^\ 
[0 0 2 7] Arn#'J^^?iBg-r§4^U^tt. f^Jx 
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1) , Mo (tU7T'>K) 4oitAV (^>i/X7"> 

IzUm-^nt. &mi. Be, B, AK Si, Oe, 
Sn, Ti, Zr, Th, N, P, As, Sb, V, N 
b, Ta, Cr, Mo, W. S, Se, Te, Mn, 
I, Fe, Co, Ni, Rh, Os, Ir, Pt, Cu 

riExh-DXh^'^\ ^Ttit^')^(omMELx\i. 

I^J^tf, 3/1JH-tU7r>^, 3A>h57>/7*xr> 

^^y^^ry^y^'TsT-y^. i-%-fv^u^^)7''fy 
10 n-Ty^h^y^T^T-ym. ^r^tij7T>it, 'x 
-^^yfT^^ym. 'J>t'j7x'>ii, u>^>i''xr 

ymuEtmi^n^. 

[0 0 2 8] -Jg^ (1) T«Sn§^5 Fftm X 

w Sit, MiMtt, a^^siMM^^wt^nfesflj 

h, ->'J*, i/'J*-7;l-5-t, ^^h-fi" h^j;i:®# 
5J-®Sft*tt, ti#l 0 OaSgKCMLT, -igjS 

(1) Ta^n§^ = F£^t)o. 1-501*35, » 

Sb<tt0. 5~3 0ttgl5, Siit»SL<ttl~2 

00g»a5C»LT, 0. 1-3 OtlSK, ff*t<« 
0. 5-2 51*95, $^CffSt<«l~2 0aig|5 

[0 0 2 9] iIfB-®S ( 1 ) TS$n?)< 5 Ffttti 

30 ^tMt^^ltil'atUTO. 0 0 1^JV(0. 1^ 
Jl/%) -l^il/ (1 0 Ot;i.%) , ff*U<H0. 0 0 

i^ji/ (0. it;i/%) ~o. o^ji^ (5 otjv%) , 

^6Mf£t<[10. 0 1-0. 3 0t;VSST*D, 
0. 0 1-0. 2 5tJl/gST?$)^)«^^^#V\ 

[0 0 3 0] sfc, («ib^j) ®ffiffl*fc, m 
m. um^mxmmYs^m 1 ^Mzt^Lx 0.00 

0 1tJV(0. l^:jl/%) -0. 7^JV(7 0tjl/ 
%) , ff^b<(i0. 0 0 0 1-0. 5tJK ^i^Cff 
St<ttO. 0 0 1-0. 3 ^ JUiJiT-^ 0 , 0. 0 0 
40 0 5-0. l^:jl/ (^J;^H*, 0. 0 0 5-0. 

nmxh^^^m^K 

[0 0 3 1 ] tiii. -its (1) Tgsn-s-rs Hft-& 

LT, KttllO. OOl-lO^Jl., ffSb<ttO. 0 
0 5-5^JK $ei'$?tb<HO. oi-3^ji^es 
T'^D, 0. 0 l-5tjI/ggT$)^«-&)5^'#V\ 
[0 0 3 2] '\xn/j^UlXa-^®^$:S]Mffii:bT« 

ffl-rs*^, i*as«A^§K^b-&!fe 1 0 0 MMmzt^ 

50 LTO. 1-2 5aSi5, ffSL<«0. 5-1 OSM 
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11 12 

^ib\zmL<iti-5mm3n&r-$>^. soatm) . ffst<tt2~7 0a tm. ^^\zm 

[0 0 3 3] mmmmm&'r. mmxmm L<tt5~ & o a tmm&rsb^M^m^^. mmi\ 
it'^mmMtm^^xmtt^t. ^^mmvi Rmmmj£Mz!t.\^x. nm. 3o^^~4 8 

J^:t=^^vSl.S^Xli7vJ^4-=^^~>:^7hxS*5^i^)iET [0 0 3 7] ] mlB^ftRfSt 

§^ 10 ctD^jigL- ;607xy-jH4t Fn4^vjl/**^'#»S 

[0 0 3 4] mitmmm^nmmi. mmMr \z^<oum^nT^^^mm^^'yij)vt^>m^. m 

yf^^^7.x-^mLmmm^rh^^\ »mii^ o^tifix^^. mthx. mm. *« mm. 

is^±m^ts.f,tmmt^^<nii.t-^^. ^%mmt m mm. ')ymtiE) . #« mm. / 

5©;5WtLV^. mm. /^JI/KI i7>^jV7}^>^. X^'>7JV*>K. ^>'t*>^jV4^> 

fiSfct3««as»A^SMk^!feit;ncML.T0. 1, p-^j^x>x;^/J^>^&i:'»xJ^4^>K;^<^a . 

5tjnii± mm. i^uAh) .m^mi-i m'^^^y^mm m\m. 7.mym£. t^7.t^> 

[0 0 3 5] mmm. m^. Kmz^mtmm<¥ ^yyitt^'yBnmiv-iT.mriEmifibn^. m 

xmom. mmmtLxit. nm. :foh>m tbx. mm. -y^^^jvTiy. yx^}V7^>. v 

mm. mm (mm. m. ^n}dtymfiE<n v^^jvny. hux^;k7 = x ^f-uypn 

*;i/#>S, ^9y7.)vt^ym. xi'yT.jvt^ymtiE y. x^uy-y7^yf£E<Dm^7^y. t°'j>5>, 

(D7}v^)i7.)vt^ym. ^y-\iy7.)it^ymtiE(07 0 t;i/7j^'j>/Ci^~®i*iSS7 5>/^^'®*Sfta*)iT 

-)V7.)vt^ymri& . mm mm. m. m. ^^mt^mxEm^f^M. 

mm. ^)ymrs.E) tiE] . xhu;ni mm. 7-fe [o 0 3 s] ^tz. mitK&\zj^^±f&b. p-^y^/ 

hxKUik ypHtxhujp. ^>7xhij;p& -Mih¥u^-y)\,m^7y)vmz^^mirix^^^ 

E) . 75FIM (mm. *;VA75H. i^/5"J^*J^ ^tK^^v*J^'J^>^ii^ 7J^a-;^^:®R^E^;:J; 
A75F7'<ii:) , 7)V::i~-)Vm (mm. x^y-jk 30 7y)VMmm^^Xti^^\ &^3, ^WKlSlT 

yn/v-jk 7'^y-;^^^^~) > mmmtm (m mimEtbxmmm^m^m^x^^^\ 
m. ^^^y. ■^'7^ytiE) . ^t;^^^** (m [003 9] wm7 fv^-Mz.]!. mm. /^y- 

m. ^y^ytiE) . nufymtm (mm. Jk x^^y-jk ^unj-}i. -<v^u/V";k n 

^uut^)Vhts.E) . xhD^b^fi (#>j^H xhn^ -:^^?y-jk 'rv7*^y-;k s-y^'y-jk t- 

-vu^y^yts.E) . x.7.y-)m (¥\m. W 7'^y-;k i-^>^'y-Jb, i-^^^J-)V. 1 

^x5^j^fj;i:■) . x-x;na (f^JA«\ vx^jvx-x --\:f^y-jk i-^^^y-)]^. 2-xf)v-\^^ 

)l. =yi^^-^y. xh7tFn7^>/ia . ^in?)® y "jl//^j;^"®CH. ISlDigteK-ii7;Vn-;l/ fifSL 

u^mmi.Etimi^'xi^. fs.ii. m\%E\.x. <ac,^6 7;b3-jk $5WfSb<ttCi-4 fSM7 

;i.#>^ (M> -^uM-^ymtlE) ^^\^^E. m JVn-Jk ;ii:-*^^3:n§o 7J^3-JH1, -ftXSx 

Kttfcfr!^^, ^©7xy-JVttt Fa^v;«$#a 40 mXhU^^io'ixm^^Xhii^K 

m\zii^m^-f\z. m\mmzm^^Eti^xt^. [oo4 0] 7jvn-jkz)ffiffl*tt, mm. 7ym 

[0 0 3 6] ftutaKftRft?Ttt> mmmts.^ ^ymmmz^(Dmmym^yi^)^^t^ym\^ 

ffT*oTfcR?SicKfS;OSiilT-r§o ^5 )\\Z%bX\^MXh (mm. 1-1 OOtJk > ff 

m^m^mxmxmmt^mmwmz.^z sL<tti~5otji/ i~2ot;k , 

T, 0~3 0 0\:. |lfSU<H30~2 5 0 lcfftL<l±2~ 1 0€jVgJt»|gH*^6SKT$5. 

t;, $eci!f*b<tt5 0-2 0 orggrolgH^^sa 7;^3-j^tt, iiM^ffl-r^«^A^"#v^c 

aCllRTt- W^. 7 0-1 sot: (^Jxa\ 7 0- [0 0 4 1 ] 7->J«(CJ;0#M^nTli?)^SK*+ 

12 0°C) eSTi5tf5T-S«^7^^~*V^o Sfc, RfStt, yji)^fsym-^. 7jV3-;i/i;RfB^it^ «®t: 

Ji^Ctt. l^r, 1-1 0 0a tm (#iJAH\ 1. 5- 50 mm (mm. :t*->g,i#lX^xJk ^+->^7 



(8) 

13 

[0 0 4 2] ^Si^^^->*J^#>KiS«fr, «;» (^J 

Sill, iiffi^ SitfT. atil- *5 
[0 0 4 3] 

mm<nm^'\ *^BJiTtt- 7xy-;H4t Kd^->;p 

[0 0 4 4] 
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[0 0 4 5] -mmi 

p-i7uy-;n. 0 8g (losu^jw mm2o 

mlbOU-^m- 1 1 0°CT5B#FBWj$b. p-7iz 

h^yh)vxy^'kf$.-^'^rco ^KDRHBE-trnz, n- 

h Hn+->7^JW5 HO. 16g (ISU^JV) SO^' 
□ AJPh (II) T'H'fJVT-th-rhO. 0 18g (0. 

0 55utjv) mpi. mmm^T. ioot:t6b# 

r^TOrti t fco tl 5 nfclxJS7g^«t «4fi)cti £ ;y X i7 n 
■^h^'yy-^-r-j^^Lfzt:!^. p-7-b:h+->g,t 
#^;0W 9 2 en/to P - i7 

tt9 5%T$)ofco 

[0 0 4 6] Mfas^B/i^^«^iilgtT, n^ifxifw^s 
?*>'St)i&r#* p -7-tr h^ymMmizML 

T3fgtjK?)/5'y-JVt, i':t>SmSffla*^~p-7 
-t: h + AS^ M b T 5 a» i ^i: S »® 1^ ^ > 
J^mfflg [^7V-Vi':t>BK-2 1 0 ; ^Sfb^ (t*) 



